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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
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2a)D This action is FINAL. 2b)Kl This action is non-final. 
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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 1 and 4 is/are rejected. 
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8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 
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Art Unit: 2827 

DETAILED ACTION 



Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
2/26/2007 has been entered. 

Response to Arguments 

2. Applicant's arguments, filed 2/26/2007, with respect to the objection to the claims 
have been fully considered and are persuasive. The objection of the claims has been 
withdrawn. 

3. Applicant's arguments filed 2/26/2007 have been fully considered but they are 
not persuasive. 

In response to applicant's argument that the US patent to Nakao (6,509,621 B2), 
hereafter "Nakao" fails to teach rotating the magnetization direction of the soft magnetic 
layer in a plurality of successive steps, the Examiner directs applicant's attention to FIG. 
9B - 9C and column 10, line 1 . Column 10, line 1 reads: "Next in the step of FIG. 
9D...", suggesting that rotating the magnetization direction is performed in a number of 
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successive steps (i.e. FIG. 9B: step 1, FIG. 9C: step 2, and so forth), and not in a single 
step as argued by applicant. 

In response to applicant's argument that Nakao fails to teach that the rotation of 
the magnetization direction results from only the magnetic fields resulting from 
application of the word line current and the bit line current, the Examiner directs 
applicant's attention to column 6, lines 34-39 and column 9, lines 56-63. Although 
Nakao does teach application of an external magnetic field (H y0 ffset), this field is not 
directly used to rotate the magnetic direction of the soft magnetic layer, but instead is 
used to reduce the magnitude of write currents l wx and Iwy. As disclosed at column 9, 
lines 56-63, only the magnetic field induced by application of word line write current lwx 
and bit line write current Iwy is used in each step represented by FIG. 9B-9E to rotate 
the magnetization direction of the soft magnetic layer. 

Claim Rejections - 35 USC § 102 

4. The following is. a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1 and 4 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Nakao. 
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Pertaining to claim 1 , FIG. 3A and FIG. 9A-9B are directed towards: A method 
for writing to magnetoresistive memory cells of an MRAM memory, the magnetoresistive 
memory cells having a multilayer system containing layers 1-3 stacked one above 
another, the layers including a soft-magnetic layer 2, a hard-magnetic layer 1 and a 
tunnel oxide layer 3 disposed between the soft- magnetic layer and the hard-magnetic 
layer, which comprises the steps of: impressing write currents IWx, IWy being in each 
case impressed on a respective word line 4 and a respective bit line 5 resulting in a 
superposition of magnetic fields generated by the write currents, and in each selected 
memory cell selected by the respective word line and the respective bit line, a magnetic 
field Hx, Hy leads to a change of a magnetization direction of only the soft-magnetic 
layer Note: It is inherent for free layer 2 of FIG. 3A to be the only layer capable of 
having a variable magnetization direction (see column 5, lines 6-11), the write 
currents being impressed on the respective word line and the respective bit line causing 
a magnetic field produced by the superposition of only a magnetic field of the respective 
word line current and a magnetic field of the respective bit line current (see explanation 
above in item 3) to be precisely large enough to suffice for switching the magnetization 
of the soft magnetic layer in the selected memory cell but small enough that neither 
adjacent cells nor non-selected memory cells situated on the selected lines are 
switched see column 10, lines 32-52; Note: It is inherent that the term "adjacent" 
disclosed in column 10, lines 32-52 also refers to cells on the same selected line, 
the timings of the impression of both the respective word line current and the respective 
bit line current being exactly controlled so that the conventional switching of the soft 
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magnetic layer of the selected memory cell is transferred into a magnetization rotation 
process rotating said magnetization direction of the soft magnetic layer in a plurality of 
successive steps in direction desired for writing a logic "0" or "1" Note: Application of 
word line current Iwx and bit line current Iwy are done in a specified time period 
of 1ns so that the magnetization direction is switched according to FIG. 9B-9E 
(see column 9, line 46 - column 10, line 12. Additionally, it is inherent to write 
either a logic "0" or logic "1" to a memory cell. 

Pertaining to claim 4, FIG. 3A and 5A of Nakao are directed towards: an array 30 
containing magnetoresistive memory cells 27 each having a multilayer system with 
layers 1-3 stacked one above another, said layers including a soft-magnetic layer 2, a 
hard- magnetic layer 1, and a tunnel oxide layer 3 disposed between said soft-magnetic 
layer and said hard-magnetic layer; word lines 4; bits lines 5 crossing said word lines at 
each of said magnetoresistive memory cells; a writing control circuit for impressing write 
currents in each case onto a respective word line and a respective bit line of a 
respective memory cell selected for writing, said writing control circuit having a write 
circuit for impressing the write currents in each case on said respective word line and 
said respective bit line causing a magnetic field produced by the superposition of only a 
magnetic field of the respective word line current and a magnetic field of the respective 
bit line current (see explanation above in item 3) to be precisely large enough to 
suffice for switching the magnetization of the soft magnetic layer in the selected memory 
cell but small enough that neither adjacent cells nor non-selected cells situated on the 
selected lines are switched see column 10, lines 32-52; Note: It is inherent that the 
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term "adjacent" disclosed in column 10, lines 32-52 also refers to cells on the 
same selected line, said write circuit controlling the timings of the impression of both 
said respective word line current and said respective bit line current exactly causing the 
conventional switching of the soft magnetic layer of the selected memory cell to be 
transferred into a magnetization rotation with only the soft magnetic layer of the 
respective memory cell being rotated in a plurality of successive steps in a direction 
desired for writing a logic "0" or "1". Note: Application of word line current Iwx and 
bit line current Iwy are done in a specified time period of 1ns so that the 
magnetization direction is switched according to FIG. 9B-9E (see column 9, line 
46 -column 10, line 12). Additionally, it is inherent to write either a logic "0" or 
logic "1" to a memory cell. 

Allowable Subject Matter 

6. Claims 2 and 5-7 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. The following is a statement of 
reasons for the indication of allowable subject matter: the prior art of record considered 
pertinent to the applicant's disclosure, whether taken individually or in combination, 
does not teach or suggest: impressing the write currents for the selected memory cell in 
each case in approximately a same duration and in a manner offset in time with respect 
to one another by half of their switching duration (see claim 2), impressing a write bit 
line current in the same direction as a write word line current, and in a delayed manner 
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when writing a logic "1" (see claim 5), the steps of rotating a magnetization direction as 
outlined in claim 7, lines 1-19. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kretelia Graham whose telephone number is (571) 272- 
5055. The examiner can normally be reached on Mon-Fri 8am-4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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